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creased lower extremity joint excursions and increased muscle
co-contraction (CC). Although this stiffened pattern of movement
may affect joint loading and disease progression, there is limited
information on how this pattern relates to physical function. We
examined the association between lower extremity joint excursion
and muscle pairs CC with physical function in people with KOA
during gait and step down.
Methods: Subjects with KOA over the age of 40 participated
(n=65). Severity of symptoms determined the Most and Least-
Affected (MA and LA) leg. Physical function was measured by
a performance based (Get up and Go test) and a self-reported
method (WOMAC). Principal component analysis combined these
two measures into one component measure of physical function
(CPF)-higher scores indicate worse function. Motion analysis and
electromyography were performed during gait and step down for
both legs. Hip, knee and ankle joint excursions of MA and LA legs
were calculated during the loading phase of gait and of step down.
Mean CC of the following 5 muscle pairs were computed during the
loading phase: Lateral Quadriceps (LQ) and Lateral Hamstrings
(LH), LQ:LH; LQ and Lateral Gastrocnemius (LG), LQ:LG; Medial
Quadriceps (MQ) and Medial Hamstrings (MH), MQ:MH; MQ and
Medial Gastrocnemius (MG), MQ:MG; and Tibialis Anterior (TA)
and LG, TA:LG. Four stepwise multiple linear regression analyses
were performed using CPF as dependent variable. One regression
was performed for each condition (gait and step-down) and each
leg (MA and LA). Independent variables were joint excursions and
mean CC of muscle pairs respective to each condition and leg.
Gender, age, height and mass were controlled for their potential
confounding effects. Independent variables were entered in a
stepwise manner. Probability of F change was set at 0.1 to enter
and 0.15 for removal.
Results: In all four regression analyses, after controlling for de-
mographic variables, decreased joint excursion and increased
CC explained additional variability in CPF. During the gait condi-
tions, LQ:LH explained additional variability in CPF on both legs,
whereas ankle excursion explained additional variability only on
the LA leg. During LA step down, TA:LG, LQ:LH, and ankle ex-
cursion explained additional variability in CPF. On the MA leg step
down, MQ:MH and hip excursion explained additional variability in
CPF (Table 1).
Table 1. Stepwise Regression Models predicting CPF
Variables Total R2 R2 Sig. F 
Regression 1 Demographics 0.32 0.32 0.00
Gait-Least Affected LQ:LH mean CC 0.36 0.03 0.09
Ankle Excursion 0.39 0.03 0.01
Regression 2 Demographics 0.24 0.24 0.00
Gait-Most Affected LQ:LH mean CC 0.30 0.07 0.02
Regression 3 Demographics 0.24 0.24 0.00
Step Down-Least Affected TA:LG mean CC 0.32 0.09 0.01
Ankle Excursion 0.36 0.04 0.06
LQ:LH mean CC 0.41 0.04 0.04
Regression 4 Demographics 0.23 0.23 0.00
Step Down-Most Affected MQ:MH mean CC 0.29 0.06 0.03
Hip Excursion 0.33 0.04 0.07
Demographics: Gender, age, height and mass
Conclusions: Our results showed that after controlling for demo-
graphic variables, decreased joint excursion and increased CC
were associated to worse CPF. Further investigation is needed to
determine if exercise therapy may affect this stiffened pattern, and
if changes in this pattern are associated with changes in physical
function.
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Purpose: The purpose of the present study was to evaluate the
interaction between mass and alignment when predicting the KAM
in patients with knee OA. We hypothesized that the effect of body
mass on the KAM would be moderated by the extent of limb
malalignment.
Methods: 354 patients with knee OA were recruited from a cohort
of patients being screened for participation in a prospective study
of osteotomy procedures. Patients underwent 3-D gait analysis
using an 8- camera motion capture system and modiﬁed Helen
Hayes markers set (Eagle EvaRT; MAC, Santa Rosa, CA) synchro-
nized with a single ﬂoor-mounted force plate (AMTI, Watertown,
MA). The peak KAM (Nm) was calculated from the kinematic
(60Hz) and kinetic (1200Hz) data using commercial software (Or-
thotrak 6.2.4; MAC, Santa Rosa, CA) and custom post-processing
techniques. Gait speed, toe out and lateral trunk lean were also de-
termined. Body mass (kg) and height (m) were measured prior to
gait testing. Frontal plane alignment was quantiﬁed using the me-
chanical axis (hip-knee-ankle) angle (deg) measured from stand-
ing long-cassette radiographs. We tested for effect modiﬁcation by
entering the interaction term (mass*mechanical axis angle) into a
linear regression model predicting peak knee adduction moment.
We then split the sample into three subgroups based on tertiles
for mechanical axis angle and evaluated the relationship between
mass and knee adduction moment for each subgroup using simple
linear regression.
Results: The interaction term (mass*mechanical axis angle) sig-
niﬁcantly (p=0.04) contributed to a model predicting the KAM while
controlling for height, gait speed, toe out, trunk lean, mass and me-
chanical axis angle (Total R2=0.67). In patients with severe varus
alignment (≥9deg) the KAM increased 0.47 Nm for every 1kg
increase in mass. In patients with moderate varus alignment (4.80
to 8.99deg) the KAM increased 0.38 Nm for every 1kg increase in
mass. In patients with mild varus alignment (≤4.79deg) the KAM
increased 0.23 Nm for every 1kg increase in mass (Figure 1).
Conclusions: These ﬁndings illustrate that there is a signiﬁcant
interaction between mass and alignment when using these two
Figure 1. Scatterplot illustrating the relationship between mass and knee adduc-
tion moment for patients with different extent of malalignment.
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variables to predict medial compartment loading during walking
in patients with knee OA. As we hypothesized, the effect of body
mass on the KAM depends on the extent of limb malalignment.
Those with greatest malalignment exhibit the greatest association
between mass and peak knee adduction moment. Individuals with
both increased mass and increased malalignment may beneﬁt
most from earlier intervention strategies intended to decrease
dynamic knee joint loads.
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Purpose: In dogs, gait analysis using force platform documents
the in vivo pathomechanics of osteoarthritis (OA) based on ground
reaction forces generated during locomotion. In clinical trials de-
signed to evaluate the efﬁcacy of OA therapeutic modalities, gait
analysis provide objective data to detect changes in limb function
overtime. However, gait analysis requires special settings and,
therefore, limits its uses to onsite evaluation, rendering difﬁcult the
recording of daily evolution of functional outcomes.To overcome
this drawback, telemetric recording of accelerometry represents
an interesting method to evaluate the dog’s continuous locomo-
tor activity. Using an omni-directional accelerometer inserted in a
dedicated collar, any dog movement is detected and collected with
a pre-selected epoch, mapping the pattern of daily living activity.
To date, little is known about the relationship between daily am-
bulatory monitoring and punctual limb function in dogs. The aim
of the study was to test the hypothesis of a relationship between
force platform gait analysis and accelerometry recording in dogs
with naturally occurring OA.
Methods: Nine lame client-owned dogs were evaluated. In all
dogs, lameness was examined by an orthopaedist, which was
later conﬁrmed by radiographic evidence of stiﬂe or hip OA. Force
platform gait analysis to record peak vertical force (PVF) was
performed at baseline and at day 45 at a constant velocity (1.9-2.2
m/s) and acceleration (0.5m/s2). All dogs included in the study
had an abnormally low PVF for at least one hind limb at baseline.
The occurrence and intensity of motion were continuously moni-
tored over the 45-day period (Actical®/Actiwatch® accelerometer).
Epoch of sampling was 2 minutes with 720 recordings/day. Lo-
comotor activity was expressed as daily averaged total intensity,
daily averaged active intensity and daily duration of active period.
Areas under the curve were generated and used for compar-
ative analysis to punctual PVF data. Statistical analyses were
carried out using Spearman correlation tests with α-threshold set
at 0.05.
Results: Positive correlation between the change in limb load-
ing (PVF) and the level of locomotor activity was observed.
Hence, dogs, with an increase in PVF at day 45, demonstrated
for this period a higher daily averaged total intensity (Spearman
rho=0.82, p<0.007) and a daily averaged active intensity (Spear-
man rho=0.75, p<0.019). The daily duration of active period did
not provide signiﬁcant correlation.
Conclusions: Data showed that in OA clinical dogs, in order to
evaluate the functional outcomes and to improve the sensitivity in
efﬁcacy evaluation, telemetric accelerometry appears a promising
avenue. Indeed, as this method involves continuous recording, it
offers a more reliable analysis as well as a strong correlation with
the punctual kinetic evaluation. Moreover, it provides information
about the environmental factors (such as body weight change
does) which could bias PVF recording. In brief, this methodology
would allow to distinguish an increase in PVF related either to a
true analgesic effect (with a sedation-induced decrease in activity),
to an energizing compound (leading to increased activity), or to a
pure structuro-modulator (without any consequence on activity).
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Purpose: Osteoarthritis (OA) of the knee is characterized by
pain and is associated with aberrations in the knee dynamics
during walking. It is a general observation that knee OA patients
walk with increased peak knee adduction moments compared
to asymptomatic subjects, but peak knee adduction moments
seem to differ according to radiographic disease severity; patients
with less severe knee OA (Kellgren-Lawrence (K-L) scoring ≤2)
walk with ﬁrst peak knee adduction moment similar to healthy
subjects, and lower second peak knee adduction moment than
healthy subjects. In contrast, more severe knee OA patients (K-
L >2) walk with greater ﬁrst and second peak knee adduction
moments than both less severe patients and healthy subjects.
In the sagittal plane, the peak extensor moment (quadriceps)
during early stance, and the terminal stance knee ﬂexor moment
(hamstring and gastrocnemius) are reduced among knee OA
patients compared to healthy subjects, which may be interpreted
as a load reducing gait pattern.
Pain induced changes in the gait pattern could be a possible
explanation for the differences between healthy subjects and be-
tween radiographic disease severity grades, and pain relief does
increase both the adduction moments and sagittal plane moments.
The relationship between knee OA pain and gait changes remains
to be clariﬁed and a better understanding of this relationship
could advance treatment and prevention of disease progression.
This study investigated changes in knee joint mechanics during
walking with experimental knee pain in healthy volunteers, and
whether the experimentally pain induced changes replicated the
gait abnormalities observed in knee OA patients.
Methods: In a cross-over study 34 healthy subjects were tested on
three different days; 3-dimensional gait analyses were conducted
before, during and after pain induced by injections of hypertonic
saline (0.75 ml) into the infrapatellar fat pad. Isotonic saline and
sham injections were used as control conditions. Pain intensities
were scored on a 100 mm visual analogue scale.
Peak moments in frontal and sagittal planes were analyzed. The
results were compared to baseline data from 177 of knee OA
patients enrolled in a dietary intervention study. The patients were
divided into less severe and severe OA based K-L scores with
cut-off at 2.
Results: Hypertonic saline injections caused a signiﬁcant pain
intensity (mean: 26 mm, P<0.001) conﬁned to the anterior knee.
Isotonic saline and sham injections did not induce any signiﬁcant
pain (P=0.14 and 0.5 respectively).
The experimental knee pain led to reduced peak adduction mo-
ments in the healthy volunteers while walking at the same speed
(Figure 1). Similarly, the peak moments in the sagittal plane were
signiﬁcantly reduced by pain.
